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I. INTRODUCTION 



This thesis will focus on developing a method to model 
air defense command and control ( C2 ) systems. The purpose of 
this model is to provide a descriptive tool which allows 
analysts to determine measures for C2 systems effectiveness. 

The model will address challenges issued by Michael 
Athans in his article "The Expert Team of Experts Approach 
to Command and Control ( C2 ) Organizations." [Ref. 1] Athans 
asserts that. 

At the present time we do not have ... a systematic, 
analytical. Quantitative methodology that can be used to 
(1) Analyze the interations between a fixed C2 organiza- 
tion and a fixed C3 system architecture, and develop 
really meaningful and relevant MOE s. 

During the 1986 Military Operations Research Society 
(MORS) C2 Evaluation Workshop, the Test Director for 
Identification Friend, Foe, Neutral ( IFFN) Joint Test Force 
(JTF) issued a similar challenge to the working group 
participants [Ref. 2]. He asked the group to do the 
following: 

Develop a tool . . . specific to air defense that allows 
IFFN to evaluate the flow of C2 information throughout 
the C2 structure and determine if it is useful or not in 
winning the war . . meeting the mission objectives 
. . . and operational issues IFFN plans to address. 

The test director's statement suggests the model's 
usefulness will depend on how well it let's you answer oper- 
ational issues. Therefore, the model will be developed 
within the Modular Command and Control Evaluation Structure 
(MCES). This evaluation structure provides a framework and 
tools to first state the command and control problem in 
relation to a specific bounded C2 system. Additional tools 
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within the structure provide a means to,(l)define and model 
the C2 process, (2) develop measures to evaluate the C2 
systems ability to perform the C2 process, and (3) define a 
suitable "data generator" to support the measures. 

This thesis will enhance the MCES approach with the C2 
theory of other writers to produce a C2 systems model 
specific to air defense. This model should be able to 
completely describe the C2/C3 system ( Athans Terminology) 
and allow analysts to formulate measures that address the 
issues and problem statement. Moreover, the model will 
provide a visual means to communicate the analysts' results 
to the C2 systems users. 
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II. DEFINITIONS 



A. OVERVIEW 

Before jumping into the problem definition and the anal- 
ysis we must come to grips with the terms that will be used 
to describe the C2 systems and variables of interest within 
those systems. The sources for these definitions come from 
the MCES document produced in the 1985 C2 Measures workshop 
sponsored by MORS. Some additional definitions are provided 
by Joint Chief of Staff (JCS) publications and George Orr’s 
book. Combat Operations C3 I : Fundamentals and Interaction . 

Other definitions have been created to advance a command and 
control theory that will allow analytical study of command 
and control systems. 

B. COMMAND AND CONTROL 



The exercise of authority and direction by a properly 
designated commander over assigned forces in the 
accomplishment of his mission. Command and Control 
functions are performed through an arrangement of 
personnel, equipment, communications, facilities, and 
procedures which are employed by a commander in 
planning, directing, coordinating and controlling forces 
and operations in the accomplishment of his mission. 
[Ref. 3] 



C. COMMAND AND CONTROL SYSTEM 



An integrated system comprised of doctrine, procedures, 
organizational structure, personnel, equipment, 
facilities, and communications which provides 
authorities at all levels with timely and adequate data 
to plan, direct and control their operations. [Ref. 4] 



A useful way to look at command and control systems is 
to break the system down to its component parts. The MCES 
document lists three components: "physical entities, " 
"structure," and "C2 processes." While these terms are 
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accurate they are not a complete list of the component 
parts. The additional concept of a separate intelligence 
process, advanced by Lawson [Ref. 5: p. 25], may be needed 
to fully define the support to the C2 system. Perhaps other 
supporting processes such as a communications process will 
also be useful. Intelligence and communications processes 
will be considered support processes in relation to the 
systems major process of command and control. 

Definitions for "structure", "physical entities," "C2 
process," "intelligence process," and "communications 
process" follow: 

1. Physical Entities 

Refers to equipment (Computers and peripherals, modems, 
jammers, antennas, computer local-area networks), 
software, facilities, and people. [Ref. 6: p. 2-3] 

2. Structure 



Identifies the arrangement and interrelationships of 
physical entities, procedures, protocols, concepts of 
operation, and information patterns. (This frequently 
reflects doctrine and may be scenario dependent). Such 
arrangements are often spatial and temporal. [ Ref. 6: 



3. C2 Process 



Reflects "what the system is doing" and the functions 
carried out by the C2 system--sensing, assessing, 
generating, selecting alternatives, planning and 
directing. [Ref. 6: p. 2-3] [Lawson would also include 
a processing function which converts sensed data into 
information for assessment (Ref. 2]. This thesis will 
adopt the concept of an additional process function] . 



4. Intelligence Process ( aka I NTELLI GENCE /ANALYS I S 
Function ) 

The intelligence process is performed by a separate 
staff agency which cuts across C2 nodes. Where an intelli- 
gence function is provided there is a interactive 
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relationship between the commander's assessment and the 
intelligence assessment. The intelligence function can be 
seen to amplify the commanders assessment. According to Orr 
the intelligence process does the following: 

It provides the framework for assigning meaning to 
observed activities and situations. It forecasts 
changes in the current situation. [ Ref. 7: p. 28] 

5. Crosstell f XTEL ) Process (A Subset of Communications 

P roc e slT l 

The XTEL process is a critical function within a 
geographically distributed C2 system. The XTEL process 
definition is provided below: 

That process which provides for sharing of information 
throughout C2 system to support strategic and tactical 
decisions. The process can also support implementation 
of those decisions. 

This shared information gives commanders at higher 
levels a more complete picture of the current situation. 
However, there is a distinct set of rules that governs what 
information is shared, who receives what information and how 
information differences are resolved. Therefore, this 
process will have its own underlying structure. Another 
aspect of this XTEL process is that it allows comparison or 
fusion of information which may improve the completeness and 
accuracy of information held at any particular node. 

D. THE FORCE PROCESS 

The C2 system's purpose is to direct some force within 
the environment. If a C2 node is performing all C2 func- 
tions to direct the weapon system, the functions performed 
by the weapon system and its munitions will be considered 
functions within a separate "force process. " These force 
functions can be lumped into macro functions of MANUEVER, 
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ACQUIRE, ENGAGE and MISSILE FLYOUT. 1 (An indepth study of 
these functions will be offered in the model synthesis 
section. The macro functions will be split into functions 
which parallel the C2 process functions. Conditions will be 
specified for when these functions become part of the C2 
process. 

E. BOUNDARY AND MEASURES 

The C2 system boundary and measures are mutualy depen- 
dent on each other and the application ( i. e. , acquisition, 
operational) for .which the analysis is being done. For 
example, in an operational application problem, the process 
to be performed might be battle management. Therefore, the 
C2 system physical elements that perform and support that C2 
process would form the C2 system boundary. Figure 2. 1 
illustrates how these measures relate to boundaries. The 
MCES document provides the guidelines for measures and 
boundaries. 

1. Measure of Performance (MOP) 

Measures of performance are specified inside the 
boundary of the C2 system. [ Ref. b: p. 2-4] 



The performance of a C2 process function would be an 
example of a measure of performance (MOP). 

2. Measure of Ef fectiveness f MOE ) 



Measures of effectiveness are specified outside the 
boundary of the C2 system. [ Ref. 5: p. 2-4] 



The effectiveness of the C2 process coupled to some 
subset of the force process would form a measure of 
effectiveness (MOE) for the C2 system. This could be 
measured by looking at some force action or the lack of 



1 Lawson includes some time for the force to move 
(manuever) in his time analyisis of force employment. This 
function will be considered the first function in the force 
process. " [ Ref. 10] 
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some force action which the C2 system is directing. For 
example, the probability of ENGAGE includes ACQUIRE and 
ENGAGE (missile firing) but not the force function 
MISSILE FLYOUT. 



3. Measure of Force Effectiveness (MOFE) 



Measures of force effectiveness are specified outside 
the boundary of the force. [ Ref. 6: p. 2-4] 



The effectiveness of the C2 process coupled to the 
entire force process would form a measure of force 
effectiveness (MOFE). This could be measured by looking 
at battle outcome such as target destruction with its 
the corresponding effect on the enemy force. 

F. DECISIONS 

No discussion of a command and control system would be 
complete without considering decision making. Decision 
making is a complex human activity which is based on percep- 
tions of the environment. It involves perceptions of the 
present state which are formed through the assessment func- 
tion. (Remember, Orr's intelligence/analysis function 
provides the framework for assigning meaning (perception) to 
observed activities and situations) Decision making also 
involves perceptions of future states which a commander 
feels he can influence by selecting various alternative 
actions. Decision makers may even consider controlling the 
perceptions of the enemies decision makers in order to 
create an advantage on the battlefield. However, this 
discussion will not explore how decisions are made. 
Instead, it will define the scope of the decisions made 
within the air defense C2 system. 

1. Tactical Decisions 

This is a working definition to be used within the 
context of this thesis. The usage of the word tactical in 
reference to decisions is a relative term. 
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Tactical decisions determine immediate responses to 
perceived threats in the present state. 

In an air defense problem a tactical decision would be 
assigning a fighter to a target. It is a reflexive response 
using the resources which are available to take care of a 
present situation. 

2. Strategic Decisions 

Again this is a working definition and is a relative 

term. 

Strategic decisions determine aggregated responses to an 
integrated perception of threats in both present and 
future states. 

In the air defense problem strategic decisions include posi- 
tioning for Airborne Warning and Control System (AWACS), 
committing reserves against a mass raid or even changing 
firing doctrine to automatic for a PATRIOT SAM Battallion. 
There is an implied requirement to form perceptions of the 
capabilities and availability of ones own forces in both 
present and future states when planning the aggregate 
responses. 

These two definitions help to describe how the C2 
system operates. If the C2 system operates primarily with 
tactical decisions, it is simply reacting to the enemy. It 
becomes predictable and can be controlled by the enemy. 
However, if the C2 system provides decision makers the means 
to make strategic decisions, the enemy's tactics can be 
countered. His goals can be denied as the decision maker 
can adjust his forces to meet both present and anticipated 
future situations. 
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III. THE MR DEFENSE PROBLEM 



A. THE MISSION 

Protection of friendly forces and territories from an 
air attack is the primary mission for air defense forces. 
The elements within this mission include an enemy air 
threat, its mission goals and an air defense force that must 
deny the enemy its goals. The enemy will attack various 
elements within our force structure or its supporting 
elements. Targets include our ground forces, airfields, 
supply depots, lines of communication or transportation, 
command centers and surveillance capabilities. 

B. C2 CONTRIBUTIONS TO MISSION 

The air defense command and control system, therefore, 
must help decision makers identify air threats and direct 
sufficient forces to meet them. All this must be done 
within an environment filled with friendly, enemy and 
neutral aircraft. The enemy will try to conceal his iden- 
tity. Friendly aircraft (those which are attacking the 
enemy's forces) must conceal their identity from the enemy 
while somehow revealing it to friendly air defenses. 
Additionally, the enemy may attempt also to disguise their 
goals with feints or try to saturate the air defense system 
beyond its capacity. Therefore, the command and control 
system must be able to determine the size of the enemy force 
and mobilize sufficient forces to counter it. 

C. THE AIR DEFENSE C2 PROBLEM 

With this mission background we can formulate a general 
problem statement that addresses the effectiveness of the 
air defense C2 system: 

How effective is the air defense C2 system in the 
central region in Europe in providing decision makers 
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the means to assess and employ air defense assets to 
meet overall mission objectives? [Ref. 2 ] 

To fully attack this problem we must consider potential 
physical and structural changes to the C2 system, which may 
be caused by external forces or internal decisions. For 
example, a physical change could occur when the enemy takes 
out the Airborne Warning and Control System (AWACS), thereby 
removing that physical entity. Structural changes could be 
made by decision makers when they delegate more authority 
downward or change tactics in response to increased traffic 
volume. Therefore, we can more fully study the C2 system by 
focusing our study in the following way. 

1. Structure 



Focus on the effectiveness of the C2 process when the C2 
structure ( and its attendant changes in tactics and 
procedures) is varied. [Ref. 2] 



2. Physical Entities 

Focus on the effectiveness of the C2 process when 
physical entities are added or lost. 

This more detailed problem statement leads us to the 
following evaluation approach (See Figure 3.1), for which 
data can be generated by the Identification Friend, Foe, 
Neutral ( IFFN) Joint Test Force (JTF). 

3. Testbed Reau i rement s and Test Approach 
a. C2 System 



Simulate with men and equipment the existing command and 
control system which provides battle management to air 
defense forces in the central region of Europe. 
(Existing refers to 1989 baseline system) 
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b. Weapon Systems 



Simulate the weapon systems the C2 system controls with 
men and equipment. f IFFN is limited to beyond visual 
range ( BVR ) weapons, F-15 fighter, HAWK and PATRIOT 
SAMS) 



c. Scenario 



Present a realistic ( Friend, Foe , Neutral ) scenario to 
test the C2 systems response. (Response is the C2 
system's measured capability to control weapon systems 
in environment to kill the enemy and protect friends). 



d. Modifications to Structure 



Vary structure by using existing operational concepts. 

e. Removal or Addition of Physical Entities 

Remove or add physical entities which will be available 
in 1989. 



D. INTERIM SUMMARY 

As an interim summary let's quickly recap what we have 
covered so far. We have presented a mission statement and 
related that statement to an operational, central European 
environment. A problem statement, which addresses the 
effectiveness of the air defense C2 system in terms of 
controlling forces to perform that mission has been formed. 
Finally, the problem focused on the effectiveness of the C2 
system process when the "structure" was varied or the "phys- 
ical entities" were added or lost. What remains to be done 
is to determine the user's operational perspective, which 
identifies the issues that effectiveness measures must 
address. 
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E. THE OPERATIONAL ISSUES 

There are two ways to determine the users operational 
perspective. The C2 systems' capability to support either 
tactical decisions or strategic decisions may be addressed. 
From a tactical perspective, the issues would center around 
performing part or all of the C2 process given a target and 
given a resource to project against it. The focus of the 
issue would be oh immediate (present state) tactical capa- 
bility without regard to priorities, resource constraints, 
or the enemy's overall goals. 

Strategic issues would consider the enemy's overall 
goals, and the resources available in the present and future 
states to deny him his goals. Tradeoffs would be made such 
as which points to defend and how many resources to commit. 
Table 1 presents a list of issues, which address the C2 
systems ability to support a commander's strategic decisions 
involving the structure of the C2 system. 

Now we can begin to see interrelationships between 
tactical issues and strategic issues. Tactical issues 
address capabilities under a given situation with a static 
C2 system. Strategic issues address the C2 system's aid in 
helping decision makers to form a perception of the present 
or future environment and meet that situation with appro- 
priate resources and the appropriate tactical structure to 
employ them. 

In the next section we will build an air defense C2 
system model by introducing processes and putting them 
together. We will start with a modified MCES C2 process 
model and work towards a more specific air defense C2 
process model. A significant number of C2 process models 
are reviewed in Appendix 1 of this thesis, which provides 
the basis for revising the MCES model. The C2 theory behind 
these models and a thorough study of the current central 
European air defense system forms the foundation for the Air 
Defense C2 systems model. 
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TABLE 1 

AIR DEFENSE ISSUES ("STRUCTURE") 



I CAM THE OVERALL COMMANDER MAINTAIN STRATEGIC DIRECTION 
OVER FORCES TO ACCOMPLISH MISSION GOALS WHILE DELEGATING 
CONTROL TO LOWER LEVELS IN THE C2 STRUCTURE? 



R. WILL THE C2 SYSTEM ALLOW THE COMMANDER TO 
ORCHESTRATE THESE CHANGES IN TEMPO WITH THE 
BATTLE AS THE SITUATION CHANGES? 

B. DO APPROPRIATE FEEDBACK MECHANISMS EXIST TO 
ALLOW THE COMMANDER TO MONITOR THE SITUATION 
AND EFFECTS OF LOWER LEVEL ACTIVITIES? 

C. HOW DOES THE COMMANDER IMPLEMENT THESE CHANGES? 

1) ARE CHANGES READILY UNDERSTOOD BV ALL 

CONCERNED COMMANDERS AND WEAPON SYSTEMS 
OPERATORS? 

2) WHAT INFORMATION ABOUT THE ENEMY AND 
FRIENDLY FORCES IS NEEDED TO MAKE THESE 
DECISIONS? 

3) HOW DOES THE C2 SYSTEM PROVIDE THIS 
INFORMATION? 

4) ARE CORRECT PERCEPTIONS FORMED EASILY? 



II CAN PRIORITIES FROM OUTSIDE THE AIR DEFENSE C2 SYSTEM 
BE READILY TRANSLATED INTO AIR DEFENSE PRIORITIES? 
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IV. IHE AIR DEFENSE C2 SYSTEM MODEL 



In this section we will develop a complete C2 system 
model which performs the battle management functions neces- 
sary to control air defense forces in central Europe. The 
C2 system bounds are defined by geographic areas of respon- 
sibility within the NATO 4ATAF sector and the physical 
elements (command centers and information sources), which 
are needed to perform or support the C2 process. The 
command centers that perform these functions are listed 
below: 

SOC-Sector Operations Center 
CRC-Control and Reporting Center 
CRP-Control and Reporting Post 
BDG FDC-Brigade Fire Direction Center 
- BN FDC-Battallion Fire Direction Center 

Information sources considered to be within the C2 
system are: 

NAEW-Nato Airborne Early Warning system 
SIS-Special Information System( Intelligence) 

Other Information Scources ( i. e. , Flight Plans) 

Weapon systems also perform command and control func- 
tions under certain operational concepts. Therefore, the 
boundary of the C2 system will move to include the weapon 
systems when they perform C2 functions. The air defense 
weapon systems, which will be considered in this thesis are 
the F-15 Eagle (all weather fighter), the HAWK and PATRIOT 
SAMs. Figure 4. 1 illustrates the physical elements for the 
air defense C2 system. [ Ref. 8] 

A. OUTLINE FOR BUILDING THE MODEL 

The C2 system model will be built from the bottom up 
using the real world architecture as represented by the 
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IIVE PARTICIPATING UNIT 
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physical assets and structure available in central Europe. 
This C2 system is programmed to be operational in the 1989 
Timeframe. 2 The following approach will be used to develop 
the C2 system model: 

1. The C2 Process 

- Modify MCES C2 Process model to include Lawson's 
PROCESS function (Reasons for modifications will be 
offered in section B) 

List modified MCES C2 process function definitions. 

Identify and define air defense C2 functions which form 
an execution level C2 process for air defense. 

( Execution level" C2 process functions directly 
control weapons. This C2 process must be disassociated 
with any particular C2 node until you specify an 
operational concept which aligns the process to a 
command node or combination of command nodes and weapon 
systems ) . 

Map air defense C2 process to MCES C2 process. 

2. Other Processes and Interfaces 

Define and interface XTEL process with C2 process. 

Define and interface intelligence process with XTEL 
process and C2 process. 

3. The Higher Echelon C2 Process 

Nest higher echelon C2 process with execution level C2 
process. 

Define functionality of higher echelon C2 process. 

Show interaction with higher echelons outside air 
defense C2 boundary. 



B. THE MCES C2 PROCESS MODEL 

This thesis will use the MCES C2 process model as a 
starting point to build the C2 systems model. However, one 
modification to the model will be made. 3 The SENSE function 
will be split into separate SENSE and PROCESS functions. 4 



2 IFFN JTF is building a testbed to conform to this base- 
line. 

3 This particular model represents a group effort by 
workshop members at the Jan 1985 C2 Measures Workshop spon- 
sored by MORS at the Naval Postgraduate School in Monterey, 
CA. 



4 Lawson contends the PROCESS functipn should be repre- 
sented independent from the SENSE function. (Deliberations 
from 1986 MCES workshop sponsored by MORS at Naval 
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The definitions for SENSE AND PROCESS will be altered to 
accomodate this modification. The ASSESS and GENERATE func- 
tion definitions will also be changed to accomodate ideas 
that were presented in the decision making discussion in 
section 2. The modified model is represented in Figure 4.2 
Definitions for each function follow: 

1. SENSE 

That function which collects data necessary to describe 
and forecast the environment. [Ref. 6: p. 5-5] 



2. PROCESS 



That function that transforms data into information 
about: 

The enemy forces' disposition and actions. [Ref. 6: 
p. 5-5] 

The friendly forces' disposition. [Ref. 6: p. 5-5] 

- Those aspects of the environment that are common to 
both forces, e. g. , weather, terrain, and neutrals. 
[Ref. 6: p. 5-5J 



3. ASSESS 



That function which assigns meaning (perception) to 
processed "information about the intentions and 
capabilities of enemy forces and about the capabilities 
of friendly forces 5 to counter the enemy s intentions. 
Present and future state perceptions can be formed by 
decision makers within the ASSESS function. 



Postgraduate School) [Ref. 2] 



5 The portion of 
taken verbatim from 
ASSESS function, 
definition reflects 
presented in section 



definition which appears in quotes was 
the original MCES definition for the 
[ Ref. 6: p. 5-5] The rest of the 

decision making ideas, which were 
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MODIFIED MCES C2 PROCESS MODEL 



4* 2 Modified MCES C2 Process Modsi 
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4. GENERATE 



"That function which develops alternative courses of 
action to' 6 achieve mission goals. There is a possible 
recursive relationship between GENERATE and ASSESS as 
the impact of different alternatives can change 
projected perceptions of the environment. 



5. SELECT 



That function which selects a preferred alternative from 
the available options. [Ref. 6: p. 5-5] How this is 
done will differ from one decision maker to another. 



6. PLAN 



That function which develops implementation 
necessary to execute the selected course of 
[Ref. 6: p. 5-6] 



details 

action. 



7. DIRECT 



That function which distributes decisions to the forces 
charged with execution of the decision. [Ref. 6: p. 
5-6] 

C. THE AIR DEFENSE C2 PROCESS MODEL 

The purpose of this thesis is to develop an air defense 
C2 systems model. Therefore, specific air defense funtions 
will be used to build the model. A typical air defense 
profile (as defined by IFFN) 7 will be used to identify 



6 That portion of definition in quotes is taken verbatim 
from MCES definition for GENERATE function. [Ref. 6: p. 
5-5] Mission goals replaces a reference to desired state in 
the original definition. 

7 This profile is a timeline sequence for a typical air 
defense interceptor from takeoff to missile impact. It 
includes some ALERT phase where an interceptor is scrambled 
and force process functions ACQUIRE, ENGAGE and MISSILE 
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functions that provide command and control for air defense 
weapons. The air defense profile functions are listed 
below: 

- * ALERT 

- DETECT 

- TRACK 

- * TRACK CORRELATION (Correlate Track) 

- IDENTIFY 

- * IDENTIFICATION CONFLICT RESOLUTION (Resolve ID 

Conflict) 

- THREAT ASSESSMENT (Assess Threat) 

- WEAPONS ASSIGNMENT (Assign Weapon) 

- WEAPONS ALLOCATION (Allocate Weapon) 

- CONTROL( FIGHTERS) 

- WEAPONS CONTROL AND MONITORING( SAMs ) 

- *ACOUIRE 

- * ENGAGE 

- *MISSILE FLYOUT 

Several functions (identified by an *) will be deleted 
from the initial C2 process model and included within other 
processes. The reasoning for this will become clear as we 
build interfaces between the different processes. The TRACK 
CORRELATION and IDENTIFICATION CONFLICT RESOLUTION functions 
will initially be excluded from the C2 process. These func- 
tions will first be introduced as part of the XTEL process. 
They are only present when the capability to XTEL informa- 
tion exists. However, when they are present, the functions 
are part of both XTEL and C2 processes. 

The ALERT function is the result of some C2 decision 
(i.e. , issue scramble order.) and actions by the fighter 
( i. e. , takeoff , climb). This will not be considered a C2 
process function. The ACQUIRE, ENGAGE and MISSILE FLYOUT 
functions are performed by the force that is changing the 
environment. These functions form the force process. Thus, 
the air defense C2 process can be described by functions 
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beginning with DETECT and ending with WEAPONS CONTROL and 
MONITORING. This particular C2 process will form the execu- 
tion level C2 process for control of both SAMs and fighters. 
Definitions for these functions were developed in the 
January 1986 MCES workshop. The air defense C2 process 
model is illustrated in Figure 4. 3 These definitions are 
provided below: 

1. DETECT 



This is the function in which searches are carried out 
until the presense of objects in the area under 
surveillance is established. [Ref. 2] 



2. TRACK 



Establish and maintain continous contact( including 
lock-on for some systems) with detected object; 
establish location and direction of object; assign track 
number to each track for common reference. [Ref. 2] 



3. IDENTIFY 



Classify track as friend, foe or neutral with varying 
degrees of confidence. [Ref. 2] 



4. THREAT ASSESSMENT 



Evaluation of threats and selection of targets in 
accordance with higher echelon priorities. [ Ref. 2] 



5. WEAPONS ASSIGNMENT 



Consider best option ( SAM or Fighter 
resource availability and select 
[Ref. 2] 



Aircraft) given 
weapon systems. 
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* UJERPONS CONTROL RND MONITOR (LUC/M) FOR SRMS 



RIR DEFENSE C2 PROCESS 

Figure 4. 3 Air Defense C2 Process Model 
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THE PLAN FUNCTION DOES NOT CORRESPOND TO A REAL 
TIME ACTIVITY DURING THE EXECUTION PHASE. HOWEVER, 
NON REAL TIME PLANS ARE IN EFFECT SUCH AS RULES OF 
ENGAGEMENT! ROE]. 



Figure 4. 4 Mapping between Processes 
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